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(54) PHOTOMASK AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To from a fine hole pattern with good accuracy without 
dimensional variance by providing a circular mask pattern to form a fine hole pattern by 
exposure. 

SOLUTION: First, a positive resist 3 is applied on a mask substrate la. A resist pattern 4 is 
formed in the resist 3 on the mask substrate la by partial full-plate exposure. In the partial 
full-plate exposure, the circular pattern 8 (negative pattern) formed in the aperture 7 is 
irradiated with an electron beam 6 emitted for an electron gun 5. The electron beam shaped 
according to the circular pattern 8 is reduced by a reduction lens 9 and the specified position 
of the resist 3 on the mask substrate la is irradiated with the electron beam by a deflector 
10. Then the resist 3 is etched by dry etching or wet etching to form a circular mask pattern 
on the mask substrate la to obtain a negative photomask. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translatxon. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



C Z The photo mask characterized by having the circular mask pattern for forming a detailed hole pattern by exposure. 

Claim Th photo mask according to claim 1 characterized by having the mask pattern of a negative mold. 

C aim 3 The photo mask according to claim 1 characterized by having the mask pattern of a positive type. 

C Z 4 The SL method of the photo mask characterized by having the process winch apphes a resist on a mask 

uStt the"s which forms a resi/pattem in the resist on the f^SS^£^^^ * 
exposing method using the aperture by which the circular pattern was formed and the process which 
a wmentioned resist and forms a circular mask pattern on the aforementioned mask substrate. 

the aforementioned mask substrate is the manufacture method of the photo mask according to 

& 4 5S^^^n«^ aperture is the manufacture method of a photo mask given in the 
£.4 ZyM*Zf 6 characterized by being formed through the process which irradiates the electron beam of the 
Sar cross section which extended the path at the resist to which it was applied on the aperture substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

fZ technical field to which invention belongs] this invention relates to the photo mask used in order to form a .detailed hole 
2^5^0.1 micrometers - abiut 0.2 micrometers in exposed members, such as a semiconductor substrate, 
and its manufacture method, concerning a photo mask and its manufacture method. 

SKintion of the Prior Art! In recent years, the line breadth of the circuit pattern formed on a semiconductor substrate is 

7i™ S Z souare and was formed in the resist becomes almost circular as shown in ___n_4 (B). As for the 

he Sod o"ng a des red mask pattern by wet etching or dry etching is generally performed after forming a ns.s 
«SS sin 6 electron-beam-lithography equipment, etching of the corner of a mask pattern 50 is no 

man 3 Cappers unevenly to a field (refer to ___r_4 (Q). In the case of wet etchmg smce , 
"°S;^ S on ly fiie edge of a resist pattern to the equal distance (isotropic), a corner tends to become round and Uhis ,s 
because a cornertends to become round under the influence to which a sediment (depository) accumulates in the corner of a 

• H.;l7 hv 71 SAftenceforth the conventional example) there. If ultraviolet rays are irrad.ated through the mask 
iSf^ —pie an/a pattern is printed, even if a focus shifts, ,t ,s supposed that 

the almost circular resist pattern 53 can be formed as shown in drawing 4 (E). 

KLrt to be Solved by the Invention] However, although a desired mask pattern is drawn and it is created by the photo 

^mt^l^ lmuli, and it is impossible to form the mask pattern 52 of eight square shapes m a photo mask as 
since a corner exists in the mask pattern 52 of the photo mask of the conventional example mostly, 

SSS f^ftS to" SoTe-me nXechnica. problem, and it aims at offering me photo mask 
SESri and can form a detailed hole pattern with a sufficient precision, and its manufacture 

method. 

[2s for Solving the Problem] The photo mask of this invention is characterized by having the circular mask pattern for 
forming a detailed hole pattern by exposure. 

rooiOl Even if the above-mentioned mask pattern is a negative mold, it may be a positive type. 

00 1 tTiTScL method of the photo mask of this invention is characterized by having the process which applies a 

process which forms a resist pattern in the resist ^J^^^JSS^ and 
exposing method using the aperture by which the circular pattern was formed, and the process which s a resist ana 

forms a circular mask pattern on a mask substrate. , , 

00121 I E ve if the resist applied on the above-mentioned mask substrate is a pos.t.ve type, it may be a negative mold. 
So As fo thl Slattern formed in the above-mentioned aperture, it is desirable to be formed through the proc ss 
^ MM fe ■ electron beam of the circular cross section which extended the path at the resist to wh,ch ,t was applied on 
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mO?ffco S r3S e this invention, since the mask pattern is circular, the distortion of the configuration accompanied by poor 
etching of the portion of an angle does not take place like the conventional photo mask. 

ffi^XS S£W Portions^fion of a mask pattern 2 was opaque and other portmns may have 
been equip ed withe mask pattern 2 of a transparent positive type. In addition the mask pattern of conf.gurat.ons other 

^tSSS^S^ exposure, as shown in drawing, the electron beam 6 by wh.ch outgomg rad.at,on 
J^fflSL gun 5 is irradiated by the circular pattern 8 (negative mold formed m aperture 7 And a 
3££*ta9 ZZs and the Electron beam fabricated by the configuration of the crcular pattern 8 is .rrad,ated by the 
^determined position of the resist 3 on mask substrate la with deflecting system 10. . 
Km 81 SeauemW a resist 3 is ****** ****ed by dry etching or wet etching, and the circular mask pattern 2 is formed on 
SSS^*^»* above process! thTphoto mask 1 of a negative mold as shown in drawmgj. (A) , 



0^9] Moreover, in manufacturing the positive photomask 1 as shown in £awm^ (B), . m kes n * 
circular pattern 8 which applied the resist 3 of a negative mold on mask substrate la or was fonned n aperture 7 
SSeTccoXg to the photo mask 1 of this invention the mask pattern 2 is circular as shown m drawmgl (C), the 
S^^^SS^^aiW by poor etching of the portion of an angle does not take place like the 
distortion oi tne conngui v heterogeneity of the configuration of a mask pattern 2 is reduced, there is no 

ZSSt £ ASlSSS « hole p««i can b. formed with » sufficient precision (refer „ 

jfiT ^Ss is explanatory drwing for explnining the method for forming foe circular partem t of apart™. 7 nsed for 
thp manufacture method of the photo mask 1 of this invention. 

5SrS2S.TSai3 the circular pattern 8 formed in aperture 7 extends the outgoing radiation aperture ■ * to 
elctro . eun 1 Tin gofcfcrsion type electron-beam-lithography equipment in diameter of about several micrometers 
t^JTci^SSaL of the electron beam 12 of a circular cross section, and is formed through the process wh.ch 
irradiates the resist 13 to which the electron beam 12 was applied on the aperture substrate. 

S variotL chemge is possible for this invention within the limits of the technical matter wh.ch was not hmited to the 
gestalt of the above-mentioned implementation and was indicated by the claim. 

Eel of the Invention] According to the photo mask of this invention, since the mask pattern is circular, the distortion of the 
£u ration accompld by poor etching of the portion of an angle does not take place ike the conventional photo m^k. 
SeCrSTneity of the configuration of a mask pattern is reduced, there is no d.spers.on m a s.ze and a deta.led 

igKS ^ti"pESd of the photo mask of this invention, the photo mask which has the 
above-mentioned effect can be obtained. 
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mask substrate la. A 
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the circular pattern 8 is reduced by a reduction lens 9 and 
the specified 

position of the resist 3 on the mask substrate la is 
irradiated with the 

electron beam by a deflector 10. Then the resist 3 is 
etched by dry etching or 

wet etching to form a circular mask pattern on the mask 
substrate la to obtain 
a negative photomask. 
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